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Abstract 
This paper focused on fabrication of Al- 
6vol%SnPb from recycled Aluminium 
and recycled solder and its 
characterization in different, sintering 
temperature. Al-6vol%SnPb was 
fabricated by using cold forging process 
of flakes chip raw materials. Constant 
pressure (56.4 MPa) was used to 
implement cold forging process. Various 
sintering temperature (200' C, 250' C, 
300' C and 350' C) was studied to 
obtain the optimum mechanical 
properties. The diffraction patterh of X- 
Ray diffraction (XRD) reveals the 
influence of varying sintering 
temperature of Al-Gvol%SnPb. 
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Introduction 
In some years, Bearing and crankshaft 
was produces from aluminium alloy as 
based materials. Additional Sn in 
aluminium bearing with 5 7 ~ 0 1 %  was not 
.satisfactory as a compromise with two 
requirements which are low wear 
characteristic and high strength [I]. 
Partial substitution lead for tin purposely 
used to reduce frictional coefficient and 
increasing wear resistance [2]. 
A1 recycling has good properties unlike 
other materials with maintaining their 
properties as primary metal [3]. Besides, 
by recycling aluminium, the energy 
consumptions can be saved around 85% 
compared using primary aluminium [4] 
[5]. Because of that, in this study 
recycled aluminium was used instead of 
primary aluminium. 
Procedure 
Al-6%SnPb composites were fabricated 
by using cold forging process. The 
commercial solder (SnPb) stick and 
Aluminium 6061 billet used for this 
study. First step in fabrication this 
composite is milling process, cleaning, 
weighed, mixing and compaction and 
sintering. High speed machining (Mazak 
Nexus 4 10A-11) used in milling processed 
to get flakes chip. Flakes chips were 
ultrasonically cleaned using acetone to 
remove oil emulsion and contamination. 
After that, batching process was done to 
get 6~01% of SnPb according to volume 
percent as suggested in rule of mixture 
composites [6]. 
Then, compaction by using cold forging 
process at constant pressure (56.4MPa) 
was given to produce pallet product. 
Green compact sample with 15mm 
diameter and lcm thickness were 
produced. Then, the green samples were 
sintered at various temperatures of 200 
O C, 250 O C, 300 O C, 350 O C with 1 
hour soaking time. 
Characterization of the sample was done 
by using XRD analysis to existing phase. 
Vickers hardness (Shimadzu) test was 
used in determining hardness of the 
sample. 
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Results and Discussion 
XRD phase analysis of the composites 
has been studied as shown in fig. 1. 
Based on the XRD result, it obviously 
showed that aluminium peak become 
sharper peak by increasing temperature. It 
is indicated to better crystalline structure 
form in aluminium chip. Besides, all the 
XRD patterns confirm that only A16061 
composition and tin lead phases exist. 
Based on the graph also showed that, 
there is no obvious extension of solid of 
A1 and tin lead. 
2 theta (28) 
A Aluminium peak (cubic structure) A. tin-lead 
oxide (cubic structure) 
Figure 1 : XRD pattern 
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Conclusion 
As conclusion from the result obtained, 
better crystalline of the samples was 
obtained by increasing of the sintering 
Temperature. 
